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mytm&zML. mmytmmv^t. mmmm^^m(Dm. 

athtcLt^. MX/ { (1 + a) XNA} <p<MA, 

/ { (i-a) XNA) rj^^mmx-m^^hm^m'^m 

1 icsB«©M)t^s®^*:5&o 20 

C^*3g4] Wmv^yTf~i!]y.iii. J^9~y'm%\zm 
®*Mlc> StflBJ^^SM® Ji3tg|5 5:iBe-r S Zl i: ic J; U 

s r ii -r 1 {ciam^s^^g® 
[M*«6] mm.^^mu<Dmum%^<Df^9-ym 

[0 0 0 1] 
[0 0 0 2] 

m.^(Dms\ ^mw'TfUy^aimw^9-ya:>mm.\z 
mm%^^^mx. mt%mm±izv^{f )v±cDmmA^ so 
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-y^mmnm-^^. 

[0 0 0 3] m%muoy-mmit^^mm<Dmi<i\z^^ 
X. mytmrntHommiz i o r/t^j? - >?^^(cM*"!^n 

SSrS-tnfc- w>X7r^'^ (a) (D, 

[0 0 0 4] ^(D:i^^moyn^t.-t^m%mm<D±im 
itca^f. ail (a) {c^-rj:e)tc-i86g^ 

?hx^^, L^^b^^^e), ^^f^|y6^^T'&si:^^e)(Z) 
mo>t=.)t\z. m^<r>i'yxii'mmoinfi'^-^^-si^^A-ij 

L felHl#f3fc{i, L TM»{CS#^)ti^* 3 iZXM-t 

^Z.tlZf£^, ZLO^m^. *5|5I1I1 1 (a) \Z^-^^r> 

t)e>*^^{i■rco#(^fi:g:^^, ai i (b) {c^t-<te> 

[0 00 5] «±a) J: e) (C, a 3t^|g®-fi5S?tfHl!c 

mt. t%\zsEh\>^^-i9 -y<Dmmizsmrjim^m<D^ 

ttS^fetC. ^)tlSg(Z)a<Z)^aS:t)tSS^il. R^^3t# 

[0 0 0 6] mytmm^-^mvx. pimz=fm\'i'^M 

ej, lgg5:^5-)KL«5V\T'l6^TT'S.5fS^^^S:S^?S*^S 
[0 0 0 7] rXiZ^ Texas Instruments Inc. COC.Progle 

r ^t)^n-:>t:im^m&^im^frizmi>tm&i:^m:-t^ 

(SPIE Vol. 3051, pp. 660-671) 1 2 &M^^TJ[^^ 
TSiW-rSo *-r> l/^ir;i/®S®lC® 1 2 (a) 

(b) tc^-r*^ic<}:y 2«(Z)yS^f->$:?^^-rs„ ^ 
^^e>co/^'^^->^illb^'^^' )V±izm^i' 7b\ S (r ^ 
«SIJ'<r(Z)b^^';i/±{C?g^f So 012 (a) {Ca^fA 
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2 1) ©SHS$^^^:>'^°^^->■r'fe^J. 01 2 

(b) izBt^-^s-yii. mMmo^^icmni^r^m^ 
mm mytmnh^y m 2 2) ^^mm^titzA^-yv 

[0 0 0 8] ^)tm523jN-;n 2 1 
i:\ 7h-;i/ 1 2 1 1 2 3 (Dmmm^izn < 

■rj:e)ic-rs= ;i^i,icMtT, mmkii\^^y m 2 2® 
-rso tir. SJt^R^^5}^-;n 2 1 ^m^-t&o mn^^ 
Mi=fT-5o m4 ^mmLt^mimMMmi 2 5 

^Jctc. '?3iA$:-e©**lifA^$T{cu^i';i/2$:^ 

f^L. EBu{:iSR5i3jN-;i/ 1 2 lift^fco^amic, Mj^m 

5iK«y h 1 2 2 5:av>TS)tt--&o H 

1 2 (a) CD5g3tm3irf^-;i/l 2 1 CD^iigPtji^SPS: 

3t* «:^/Jn*{C LX. U^irjvz ±izA^ v ^a|5 

2 (c) \c^-rm)^(Dy*hi't^7.hA9-yi)m<t>i^ 

■£)= Z:ntcj:y. 3t^.(DJ^ 1 2 9 il, K^3t^^Ott 
O?^^^ 13 0, S.t>*3tai«)J^<^ 129 tm<D]^V^ 130 

[0009] L^^b&^^^v Me>®:&SiciSi;je^T® 

3t^3%CDKJCfil-j-Siatr3tfflX:^«.;i/:^r-tt, Airy Disk 

tmitis>. ^#R*> (1) ^T'«$tleR^g^^®fI«c 

{Cfttfi'tSo 40 
[00 10] 

R=0, 6 IMXy (NA • d) (1) 

(1) mm^^^ moi^'Ci'^m^.tb. M,^*^e> 

-^ti, z:<7)RMtIigc<D^gR' ti, (2) ^xm-^n 

[0 0 11] 

R' =0. 61Ma/(NA-d)+a (2) 
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T', (2) ^xm^n^mmicA^x\,^^m 

-r^ij-fe, R' >i®»-^&#A.-So mm^^j^mt 

LXX = 0. 24 8Atni. NA=0. 6, M=0. 4, 
md\t. 4. 0 AimJ^tTil^S. 

[0 0 12] i/5=-i';i/®K[gtc#ffi-r-&:i®-y--fX<Dtr 
-y%:n&iziti¥niz^\^^mm^i)^^o bf>d-x-;i/® 

)i5®±f*j»{Jii*nt-sA\ nmyt^?^ffim(^i§x(Dmm 
[0 0 13] n-tc, mwjff^mmiit, n>h^xh® 

imi)^i&mx$>^. 

[0 0 14] ^Htc, -m.m^-t^mz-^t>^-ft\.(Dm 

^E3{c, -HIS, r:|lIB®S3tS:3^tc 

<7)mwi)m&}xmi^^jiii<Di,zi^?>. JK<±<z>iei(c, 
<D^m:^mxit. m^mmi:6^mLfJ^^^X'm&■t&t\,^ 

[0 0 15] 

mmifimm v^ot-t^ mm] ±j4 l & e) izvtM(D 
m^mm(Dm.mijmxit> m^mu^-^mi'X. saw 

^1 o T L * o 
[0 0 16] 3<Dra®A^,$:«8it-^<, 2«<D/t 

^-y^u^i;rjv<Dmwzm^L. Z:tLe>2a(Z)A^5f- 

tp'i>W(Dffl*f fee 5: # » -S S tl-T V % S „ 

-5. $e>(c, r.mMyft^miz^t>-±iri%0mmt>^x^ 

<Dmis^t>mi^xm.^'t.rj^^, 
[0 0 17] :^mmii±mM^mm^^t=.ih\zt£-^ix 

[0 0 18] 
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[0 0 19] z:ix\ ^^mM(Dmmj^^-yiz\t. ^ 
y^-rh')if7.mzmMihr=.mm!'^n^^'f-^'^^- 

-y. z.n^m^(Di'i9-y<Dm%^}im%m^R^^ 

[0 0 2 0] *|§^©M*Lv^?^S$:aT(CS^-r. 20 
( 1 ) ^t^aWtt. (D^m S:M, S3t?S^« 

{ (l + a) XNA) <p<Ma/ { (l-a) XN 

-y^^ti. 

^ahLtch^. 2^'^ MX/ { (l + o) XNA} < 30 
V<2^'^ MX/ { (1-a) XNA} ^eSJSMT'Sjfe 

y^yy^-iy7.\t. ^^n-ym^Km^'^&y^V'^ 

(5) %^ni^<Dmmi>\>t^mmmx-isb^). 40 

(6) ^^gp#®ji3tg|$o/N°^f-:yifgj{)fS3tSP<Z)/t^- 
[0 0 2 1] (f^M) *9SraT'tt, M3t^a®1^5it*& 

-y^mifr^z.t\z^^)^ o^km^%<DSf.tAib-f. 1 
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[0 0 2 2] iJk&.±Oimiif\%f)mB%^^o:>m. 
jtascDj^^^?:, 1 ^ki>k±.oym^%{z^ u wojg^/^&iiM 

\z-^\.^xm%^^^mw-^nh. 
[0 0 2 3] St, 

•^fciti'tt?^ if {c J: sMte^SA'!^ c s z: ii ^ < mm 

[0 0 2 4] iDl2,'*■S:ffiv^■r>'^•^f->5:J^BS;-r s 

m.^oii3mt^r£ V MSsw^A"^ - > ^m^^t 1 

[0 0 2 5] 

m 1 lyg?^®) a 1 jstzfm 2 {i^ig^cD^ 1 mmmm 
iZ'm^m^mm<^^M:^m^mm-t^r^^(Dmx&^. 
^^mmx' A r F i/ V U'-^m^mn (x 

193niii. NA:0. 55, a : 0 . 6, M:20) 

[0 0 2 6] mni^mmmMizm^^^<DMmt^^ 
m%'Am.<nmf^^^irmx'ib^o mn^^-riioiz. c: 
(Dm^^mt^miJ^ as tis ;!/ 2 ic# < 

jc^E^i-ssi^)fe#^3*>e,^^sti,s„ SI 

(a) ity^—Ay.&Uizi>^irjv2^mW:iyf=.^'^, 
mi (b) li^5=-^;i/2 5:±:;?lCf'7*-*X$ii:y^« 

[0 0 2 7] |2I2«^a;^}£^C«V^S^^ir;^2<DM^^: 
«E2 1 tm^mm2 2A^P>^y, MH:*^jig3tfI^2 1-^ 

fe.sija200M mosE^^oim^m.^ 22$:, *s^^^ 

tc \/^i;)i2 ±izm < r ii {c J: y laSf ^ - > ^M^-T 
So ^®IiI*f>''?^-><^)MS§S:5. 5^4 mi: U ii^as 
t^ytm<D/^'$t-ym<^tt%:3 2i:t-S. 
[0 0 2 8] ZlG)l/TFi';iy2J:i<DA'^!->ffi$:, ISiB^t 
3 iCBIbT x/N 5 ili^fST'^S ^ 2 

mm<D^mf)-^'^^mmiz 5 c m^uuttegiciHSb, 
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[0 0 2 9] 3®#fiSc$tl7t l/i^'X hA^->(^)^Ma 
S:03(C:^f= 03 (a) tiUi;:;^ h/N°^->3 1 5::^ 
-r^BHT'fe'J, 03 (b) ttl/i^'T. hA-^->3 1(C 

(a) tC5^-r<fc-5(C3®bi/:^ hA"^?->3 1 {±, 
So ZKOffii^gU 3 2 (Z)^^ 3 3 {t^m<Diz^ S a Sr^f 

[00 3 0] z:(Dj^oizybm<Dm<tm</i}^v<. ^mt. 

«, ^^mizm-tmi 2 (a) ®fcf>3^-;i/;^^t^i: 

XilLT, — 5 0 M ni~ 5 0 0 M m<7)iE:§J^:*\ t 
fct±, K^7!)^5 0-5 0 0 AtmroRlCttllS, S^^Sli 
$ W<D 1 0 ~ 2 0 ^SST-+^)-T'* U . 3 

[0 0 3 1] m(Dmv<t:&.m:^m&^^r=.Mz. msjb 
xA5{c^-rsA^ mA(D^mizmmLki^miff^& 
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m*'>b. -ismMmi^(Di£M(D,<s.izi5t,~f^. mnm^t 
w^tuts#^3^^^3or5®fa-rti»}«)'^-^s$)ris, fji 

5±{ClS<„ :R^«?{C{i, 01 (a) <Dy*~:^7.&m 
(CSlr%fcU^^;i/2S:01 (b) {C5^f J:e){C_h:#{CT= 

[0 0 3 2] ?>c(c, miifx^'^it-y<Dmmi3m&-^n^m 

SS:04 S:Mv^Tm«■r5. 04liIl|ff^'?3?->A^'^7x 
A±K:®^^Sn-&fiJ:S$:att-0T'fe.5„ 04 (a) \Z^ 
t-ie>iC, SiK3t^^3<;De4<Z>;*:g$4 1 NAT' 

^iSftL/fe»-e«-rt, ^mmmmmmv<tmi^X'$> 
mm^mm^-^9~yiz^^mm^^7L^t. mm^mo^ 

Egil4 3ttX/ (pXNA) T'^Sn-So ttcDf^^^ilfe 
B5: ^7 5 ±lCiag?S-ti:S ictt, 1 i!kmm% 8 
$tvS ir;J;lHltfA<5!->4 4 7b^tt®i^3 5 iiSfcoTVN 
-&ifJS*^fes= 04 (b) (DJc^lClf^ia^f 

( c ) (Dj:olZl ^mm% 8 A>^^tClSC0^{CfflT b * 

x./\s±\zm<nmii'm^-^t\^^t=.^<D^^\,%. 

20D^^^M, S3tiSS5:;i tt-St, U^i^;b2±<D 

[00 3 3] MX/ { (l + a) XNA} <p<M;i./ 
{ (1 - a) XNA} 

[00 3 4] (^2|gife^ffi) 052i^af06tt*«^<Z) 

(X : 0. 24 8nm. NA : 0. 6, o : 0. 
3. M: 4) S:MV^T^*&^^•^)®■&S:^^. aTO* 

[0 0 3 5] MH*^i[g)tM^5 1 a~5 4 aT% 1528 

0 ,ttm(DjE:S-?^(7)i/^^';i/5 i~5 4}c, '^^y^oim. 

3tt^Jgc5 1 b~5 4 b $:|gW-Cjfi5t^ : m%m= 1 : 1 
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CDMSItil. 6 Atm. 1. 8 Am, 2. 0 2. 2 

O/l ^? - > &^tf 1^^ ^ ;i/ 5 1 ~ 5 4 (7)3i3tSl5*"!Sgl-j- ^5 

lCU-f-^?;U5 1~5 4 S:^^-r-SZli;{CJ:»J, 

5 1-54, '?i/N5^5:^t&5-ttSz:i:J&<, ii^® 

<Z)iBgT'l/^^';i/5 l~5 4(D®3t 

[0 0 3 6] 1^5^^;i/5 l~5 4$:Mv^feS3'6^CJ:^J, 

m 6 (c^-r J: e) ic, o ^mm%m:^ i r^m^f 3t<»^;<)^ 

XhA°^t-:/5 5 — 5 8S:f#S„ 0?!>:IlISf3t*^*a^^4x 

t=. 0 <!?c[iitfM^ 5 9 ti\t.y itV\y V:^ V ff^%±\z.tA < 

1 r^iii#f)t*^isi^$ ti^c 1 ^{fomm^ 6 0 ^ 
i-e&So 

[0 0 3 7] 4aiS«)M»35:iSt:tfe^^i'-'^5 1-5 4 
tc j: y # e> 41-5 1/ i;^":^ h /^■ - > -e<7)m#f - > 

®M»§®*i/h % tci r^fciEi^fiJgc 6 0 li 0 ^mmmm 30 

- i: L T n > tf 3. - icSi U jiitf, 
[0 0 3 8] 06«05{C:g^bfe^S^'X h/ttjr-^ 5 5 

(Z)*i(D®^M (06 (a) , (b) (C^f) i;> Ui^' 

Xh/N°^f->5 5 — 5 8S:-g-ii?)felB#^!tS (06 
(c) , (d) (C^-T) 5:^-tiaT'feS. 1116 
(b) S;t; (d) ttH6 (a) (c) tc^Lf-bi;? 

XhyN'^->5 5, 6 3^ca-3V^Tli^^^ffi$:^^ofe^ 40 

[00 3 9] 0 JkmmW^ 5 9 ^^Jt2^(DJ^^^S:* L, # 
eitlfe^OD-S^MlCfeVNT l?^lHl#fM1^6 OA^iSJ^jtl 
TV^Sg|5^^i, 0 6 (b) ^tj' (d) (C^Ufett^^lP 

6 2(D-gP:^^&*L/TV^S„ -fS^)tfI^I^^C33V^T, 

06 (c) <Z)jag|L/"rfe*>tlfc4o®lRl^<D^-1'>&X 
^-XA°^SJ->(Z)[iI#fl^$:06 (d) {Ca^-t-<fc e) IC®^ 

[0 0 4 0] Z:cDJ:e){C®^^-r-^5fS:^^t-§aat±J£A 50 
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^Lfcmd^4^A°^-:^T'li4 :^iRitc i i!Jciii#f3t*^?§^f 

^-a-, 2^[BjtCCD«^l?^ia^^*'5|g^-r«>o tJ^oT, 1 
T'^^VN^i*, ^iSCO):3?lnI$:^f■ojiS^>'^°^5l->^CJ:SS 

ilipe 2*'!i$(S-M4)-#e>tv5= zi®±e){ciii#f^$:-^ 

[0 0 4 1] ^fe, ;*:||J6j^®{c^bfeM«!A-^->cD 
A-^->T'li2^l6KC|e^-rS= ^CD»-&, 18©?^^^^*^ 
[004 2] (mslligj^®) 0 7^i:t;:08tt*^^(D 

n 3 mmmmiz^^myt^n(Di^^:fsm^mm-t^ r^^ 
a)0T'feSo Kr Fx:^i/-7i/— 

mt.-th^%mm. QiA: 0. e, a : O. 7 5, M : 

[004 3] *|IW^T*{i, MHA^M3t«J^ 7 2 T\ 
— ffll 0 0 /imC0jE:&?^CDl^^^';i/7 IBSIC, 0 71C 
^i-3g)tfSi|!c 7 2 ©ipS^jiJtflil? 7 3 OJtA^ 1 : 2 T*fe 
•S^^^^(DIlIff>'^°^'->S:IB®■t•S= z:(7)J:e)^C|lIff>'^° 
-y(Dm%m.m 7 2 iiig)tffii|ic 7 3 ayj^9. - ym(Dit 

S3il(C<J:U, 0?>c- ir>cEI#f3t(7)3£Mit$:ll3S!5-rS3: 

U o^^cHSf^tro^SS: 1 fct-s^;, 1 ?>clgl«f 3t<:D§SS 
lisinc^ (q/p) ^?*$4^S^i:*^^^^^TV^ 
Zl®^;!)^?), 3®)tSlS : 2g3tgI5= 1 : 1 1 

?^lHi^3^ 0 W1S\%(r> 4 0 %@«T'S>s 3 i: 
l?^[eI#f3t<D*BM§tS5b^JS;*5 3i:*^:5i-*^So t«!oT,^ 

[0 0 4 4] 3.0b5^^;i/7 1 IJ, H i^J6?^ffilC7r;b 
l/^ ;i/ 2 OD A if - > tC V ^ T ^^M^S 5: 
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So U^^;i/7 1 5:^i>^<iife5iiim®|gPi?:evNT, 
[004 5] S)t*tt^Jj®<J;^tcbTast^'t§= *-r, 

T% S3t*s:L^v%'(B#3a}cb'r»)tt- -St, maw® 

[0 0 4 6] z:©j:e)lCbT^^Lfe®3t*T'S3tbfe 

-to mimMJ^Ma)i'i:?:khJ'^^~ytiiimLx, 
to ^^ms zit%M<Dmv<^^b. "^oy^mo^mmm 

l^^^m-to ^*l-e>tf Jfegp 8 25LtJtMffig|5 8 3 ©IfefPtC 

[0 0.4 7] z0>j:oiz:$immmmicj^n\,t. myt^t 

@3fcSI5cO A* ^ - ^i^OJt^ $:ajafb-t--5 ZtlZ^t). 0 

^m^i^ 1 1 i!kmm^<Dmmit^mmizmmt^ ^tfi^ 30 

t>5;So 

[0 04 8] (IS4^J6J^ffi) ®9Jtty01 Ott*|§^ 

dfi'VL'— r (S^;R2 4 8nm) ■S:^mt-t^m^mU 
(NA:0. 6, a : 0. 7 5 . M : 4 ) &ffl^^T^aE 

[0 0 4 9] 09tt*||^gJg®©^aE*&{Cffl^^-5^^ 
CDK5:dgfflt-So l/^^;b9 1±IC, JSH*^ 

mmt, ^(DfHmz. ®9(ca^t-i:e)^^r^t&*&^4^, -r 

^t)t.iii)16M«c9 2 ^5S?16M«59 3 

- 7 h - >lHl#f A° ^ - > SrJS < o 
HI^A'^-XOjfSS?: 1. SittmilU Ji^M^9 2i: 50 
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S^MJ|?9 3©ifiC0it;$:7 : 1 1 thf-. :i<7)iy^i>;v 

9 1$:, m^(DA-fi--ym^ti,tmm^Mizmiizm-t 

^i7t. ®3t*^iii^©J^2 0^gi:L, ^)t*JtbT;tc 

[0 0 5 0] m^nr=.uvxhJ-^^-yo)^m@^mi 

oizB-to 010 (a) lzmt^-t)iz, z:<Diy'i?7.h/'i 

m^m.mp^x\ mm±ii^m^ji^tii^^mm^M^^x3 3,^. 
MM^tixioV. m'^(Dyimm.um^m^^xm&-t^z 
i:*'T'#So ^mx'^Lt^mmti^y* h \yvy. Y-hm% 

-fr-f, t)ilCO**aoTVNSfI^T'feSo tf»:ftaJ10 1 
[0051] 010 (b) liHl 0 (a) iZ^tVi^y. 

hA^i-y<Dm^^Mm-t^r~&)(Dmx'&^. 010 

(a) ©/^•;5I->tt, 010 (b) (C^bT^ 6ffl®RtC 
■t ^)m^^tl^^(^X'&^, tfr^igP 1 0 1 ff)i>\^miZj: »; 

^^^tisRi 1 ntorkmm^<D^mtf^'^^mb. 
mmm 102 <7)^^^tt-«>ciir«f3t{c j: uj^^Sisti^s 1 «>c 
mm^:^^-y 112 i:ffi®i^i 1 3 -^m-to 

[0 0 5 2] /\-yh-y<Dly^i^)VQ 1 5:MV'>fc*|| 

SfJti: i?^Il#f3t<D®^msSIMbi:'5eSo ^ojtib. 
0 ?^iatf3ta)«7t)''o/5*ti-r, 0 r^iHitf3t ii 1 r^iii#f3t® 

[0 0 5 3] r(3DJ:^{C, ji^t^t bT^^iSWODt® $: 
tuff )t® 3£S ^ 1 J!>CllItr3t®^SfiAr ic b, * fc 0 
z.ffy^-^mX'&^o 

[0 0 54] r^tc, 0 ^kmm^t i ?^iii#f3^®3^;Kit ^ 
mt^. :^mmj^mxit. w¥m^^<DJ-<^-y^iy^ 
m^mj&<DmMtmi:^<i^f=.^^-yh~y<D'7^y8c7. 

/^-X/N'^-XO^-^^r^X-So >&:^^-;^A<5f 

m%: 1 ilfS l?>CllItf)t®3taii?^^T'*StlSo 

[0055] 0. 242sin(7i:x)/'(-0. 24 
+ 0. 7 6 x) 

Z<^^X\ x = 0. 6 14i:1-tl«> 0?:>CliIgf)ti: l?Jt 
lHl*f«®^«*H5{S^b<^»J, 3^Si:ltt*^llIb^a^T- 

ti^^tc, oj^tm^^tes^si: i<';*cia^3t^*'={S{ii^b 
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[0 0 5 6] ^i3, 7^^^^/-^^~yiz±mmmmm^ 
mm-t^m-^it. i rkmm^cD&s^'^m 1 1 ® i o tc^ 

icm(Dmiy^m^ $ -s. t * ©^{^m^^-ea $ n s „ 

[0057] 2 ^''2 jyi;^/ { (1+a) XNA) <p< 
£^''2 M^/ { (1 -a) XNA} 

(5 & % OT'&tvlifRTT' % J: V ^„ 
[0 0 5 8] 
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